Two field experiments were conducted at the farm of Sakha Agricultural Research Station -Sakha, Kafr-El sheikh governorate, Egypt during 2014 and 2015 seasons to study the performance of some hybrid rice combinations to different dates of sowing and various irrigation intervals. Three hybrid rice combinations, namely; SK-2034H (H1), SK-2046H (H2) and SK-2151H (H3) were used under three dates of sowing (May, 1, May, 15 and May, 30) with three irrigation intervals i.e. every 4 days, every 8 days and every 12 days. A split-split plot design with four replications was used. The three dates of sowing were allocated in the main plots and the three irrigation intervals were devoted in sub-plots, while sub-sub were received the three varieties. The studied characters were light penetrations, leaf area index (LAI), chlorophyll content, crop growth rate, plant height, root depth, number of panicles /m 2 , 1000-grain weight, panicle length, number of spikelets / m 2 *1000, spikelets-leaf area ratio, number of grains/ panicle, grain yield (t/ha) and straw yield (t/ha). The main results indicated that May first followed by May,15 caused an increase in all the previous characters except light penetration and plant height at maximum tillering and late booting. As for irrigation intervals, either irrigation every 4 days or every 8 days were the best for all the studied characters except light penetration and rood depth which reached to the maximum value under irrigation every 12 days. Results also revealed that the hybrid SK-2034 H (H1) surpassed the other two studied hybrids in most of the studied characters and produced the greatest grain yield moreover saved reasonable amount of irrigation water (984,3 m 3 /ha ) under 8 days intervals. So it can be concluded that cultivate the hybrid SK-2034 H (H1) hybrid through the first two weeks of May and irrigate it every 8 days intervals was the best combination to get higher yield and save of irrigation water without significant reduction in the yield.
INTRODUCTION
Rice is the most important crop in Egypt. So, many research papers were presented to study the effect of sowing dates on rice production. The variation in rice production could be attributable to different climates when other conditions are suitable for optimal growing season for an already growing cultivars for a long period has been determined by changing planting dates with a certain important time for sowing of rice, Abou khalifa (2005) . Irrigation water interval also is to use alternate irrigations during rice growing seasons. Continuous saturation methods save about 20.09% of water with yield reduction of 3.98%, El-Refaee (2002) . Knowledge of the effect of water stress on the physiology of rice plants is essential to an understanding of resistance survival mechanisms and breeding for water stress resistance. Rice genotypes showed significant variations in physiological response to water deficit, which is known to retard phonological development and reduce growth of rice, Lilley and Fukai (1994) and Nour et al., (1994) . On the contrary, Prasad et al., (1990) , Marazi et al., (1993) , they found that the grain yield of rice was significantly affected by irrigation regimes. However, Mahrous and Aly (1986) , El-Bershamgy et al., (1988) and Awad (2001) reported that the grain yield tended to decrease insignificantly at 8-day irrigation intervals. The present study was carried out to understand the physiological performance of three hybrid rice cultivars grown in three sowing dates under different water irrigation intervals and their interactions.
MATERIALS AND METHODS
Two field experiment were conducted at Sakha Agricultural Research Station farm Sakha -kafr El sheikh, Egypt in both 2014 and 2015 rice growth season to study the performance of some hybrid rice under three irrigation intervals and different dates of sowing. Names of hybrids, hybrid combinations and types of the studied hybrid combinations are shown in Table 1 .
Three Irrigation intervals were used namely; every 4 days, every 8 days and 12 days. Seedling age was 28 days which transplanted using spaces 20 × 20cm between hills and rows for all rice varieties. 
Ind.× Ind./Jap. Ind.× Ind. Ind.× Ind./Jap.
H : Hybrid I : Indica J : Japonica
All cultural practices were applied as recommended for all rice varieties. The sub-sub plot size was 15m 2 (3×5). Combined analysis of dates of sowing was used with split plot design. Irrigation intervals were allocated in main plots, while, the subplots received the three tested rice hybrids with four replications. Two ditchers were established among the irrigation treatments to avoid the lateral movement of irrigation water. Nitrogen fertilizer was used in the form of urea (46.5%N) at the rate of 165 kg N/ha as three equal doses; 1/3 was applied and incorporated in the dry soil before flooding, the second was added at mid tellering the third dose was added at panicle initiation stage for each rice hybrid. Phosphorus fertilizer as form of single super phosphate (15% P2O5) at the rate of 35.7 P2O5/ha and potassium sulphate (48% K2O) at the rate of 57 K2O/ha were applied during land preparation. Zinc sulphate was applied in the nursery before broadcast the pigmented seeds (after soaking and incubated the seeds). The weeds were chemically controlled using Saturn 50% 4 to 7 days after transplanting as recommended of Rice Research and Training center (RRTC). All the previous steps were applied for the three dates of sowing. The studied characters were light penetrations, leaf area index (LAI), chlorophyll content, crop growth rate, plant height, root depth, number of panicles /m 2 , 1000-grain weight, panicle length, number of spikelets / m 2 *1000, spikelets-leaf area ratio, number of grains/ panicle, grain yield (t/ha) and straw yield (t/ha). A. Growth characters: 1. Leaf area index (LAI): Leaf area (blade area) was measured by portable leaf area meter (Model LI-3000A). LAI at 60 days after transplanting (DAT) was calculated by using the following formula: 
2-Chlorophyll content (SPAD value):
At complete heading, the chlorophyll content was estimated using chlorophyll meter 5 SPAD-502 Minolta Camera Co. Ltd., Japan, (Futuhara et al., 1979) . Ten leaves were randomly taken from each plot to determine chlorophyll content at 60 days after transplanting (DAT). 3-CGR values for the crop during the sampling intervals have been computed by using the formulae of Brown (1984) and Radford (1967) .
(t 2 -t 1 ) Where, W 1 and W 2 are the total dry matter production in grams at the time t 1 and t 2 respectively. B-Yield and its attributes: 1-Number of panicles/hill: Number of panicles at harvest was counted in five hills, and then the average number per hill -1 was computed.
2-Number of filled grains per panicle: Number of
filled grains per panicle was counted from the 10 selected panicles from each plot, and then the average number per panicle was computed. 3-Weight of 1000-grain (g): Thousands of rough grains were counted from each sub plot after harvesting and weighted . 4-Straw and grain yield (t /ha): Guarded ten square meters from the center of each plot were manually harvested, then gathered in bundles and left in the field for three days to dry. The air-dried bundles were weighted and the total weight of both grain and straw were recorded. Then the weight of grain and straw was separated. The air dried bundles were mechanically threshed and grains weight per 10 m 2 was recorded. The difference between the total weight of grain + straw and subtract the weight of grain from total weight of both grain and straw to get the weight of straw in 10 m 2 . The moisture content was estimated using portable moisture meter. The weight of grains was adjusted to 14% moisture content according to Yoshida (1981) . The weight of grain yield were computed to tons per hectare. Total water used (m 3 /ha) for Sk-2034 (H1), Sk-2046 (H2) and Sk-2151 (H3) was determined under for irrigation every 4 days, every 8 days and 12 days.
Data collected were subjected to statistical analysis of variance according to Gomez and Gomez (1984) using IRRISTAT computer program.
RESULTS AND DISCUSSION

I-Growth characters :
Data of the growth characters namely; light penetrations, leaf area index (LAI), chlorophyll content, crop growth rate, plant height and root depth are presented in Tables (2, 3 and 4) .
Light penetrations, leaf area index and chlorophyll content of some rice hybrid varieties as influenced by different date of sowing and irrigation intervals are presented in Table ( 1).
Data indicated that light penetrations, leaf area index and chlorophyll content gradually decreased with late of sowing up to May, 30. The late sowing cause a decrease in plant canopy such as number of tillers, number and area of leaves as well as the content of chlorophyll. These findings were in agreement with their obtained by Abou khalifa (2010) and Metwally et al., (2012) .
Data in the same table also revealed that, LAI and chlorophyll content reached to the maximum values under irrigation every 4 days and 8 days without significant difference between them decreased with increase the intervals of irrigation up to 12 days interval, while, the light penetration perform the opposite trend under 12 days. It might be due to the reduction in plant canopy under 12 days interval. These results were similar with the obtained by Abou khalifa (2010). season. It can be easily noticed that the highest CGR was recorded in the second period (75 -90 DAS) under the three sowing dates followed by the first period (60 -75 DAS), while, the last period (90 -105 DAS) gave the least. The increase in the CGR in the second period (75 -90 DAS) could be attributed to the increase in the dry matter accumulated through this period due to the of the increase in the synthesis photo as a result to increase the leaf area index.
Irrigation interval every 4 days gave the highest value of CGR at the three growth stages and then gradually decreased by lengthening irrigation intervals up to 12 days interval. It can be observed that there was any significant difference between the CGR under both irrigation every 4 days and every 8 days except the second period (75 -90 DAS) in 2014 season and the third period (90 -105) in 2015 season. The SK-2034H (H1) hybrid rice variety gave the highest CGR in the three periods followed by H3 variety, while, H2 variety gave the least. These results are in harmony with those obtained by Gorgy (1988) and Abou khalifa (2010). Data demonstrated that, cultivated rice at May, 30 or May, 15 produced the highest plant height at maximum tilliring without significant differences between them, while root depth reached to its value under May, 1 and May 30 without any significant difference between them. The data in the same table revealed that, at the late booting sowing rice at May, 15 or May, 30 gave nearly the same tall of plants, while, root depth was the highest when rice sown at May, 1 without a significant difference with cultivated rice at May, 30. The unstable of previous data might be due to the estimating both tall of plants or its root depth at early stages of rice which the tall of plant or depth of roots were not reached to its maximum and fixed. Moreover, at harvest stage when both the height of plants or depth of roots reached to its maximum values the data indicated that sowing rice at may first gave the highest values in both plant height and root depth. It means that sowing the tested rice hybrids at may first is the best. As for the effect of irrigation intervals data in Table 4 indicated that irrigation every 4 days caused an increase in plant height at all the studied stages of rice, while irrigation every 12 days caused an increase in root depth under all the stage of rice under study. These results were hold true in the two studies seasons. It can be also found that H1 hybrid produced the greatest plant height and root depth at all the studied stages followed by H3 hybrid while H2 hybrid gave the least. These data are in agreement with those reported by El-kallawy (2002) , Abou khalifa (2010), Ashouri (2012) and Bunnag and Ppngthai (2013) .
Table (5) presented the data of number of panicles /m 2 , 1000-grain weight and panicle length as affected by irrigation intervals and various sowing dates.
Data demonstrated that the previous characters were increased and reached to maximum values when the tested rice varieties cultivated on May first without any significant difference with the second data of sowing (May, 15 ) . On contrast the third data of sowing (May, 30) produced the lowest values of all the previously mentioned characters. These data are in agreement with those reported by Fang et al., (2001) , Hefeina (2007) , Abed El-hamed (2009) and Metwally et al., (2012) . Data in the same table revealed that both irrigation every 4 days and 8 days caused an increase in the previous traits without any significant difference between them, while irrigation every 12 days caused a significant reductions in all the previous characters under study. These results were hold true in the two studied seasons. These results were similar with the obtained by Abou khalifa (2010) Ashouri (2012) Kumar et al., (2014) As for the varietal differences, data in the same table indicated that both H1 and H2 produced the greatest number of panicles /m 2 without significant differences between them. While, H3 gave the lowest value in this respect. The data in Table ( 5) also pointed out that both H2 and H3 produced the maximum values of 1000-grain weight without significant difference between them, while H1 gave the minimum value in this aspect. In the same table, it can be easily observed that both H1 and H3 produced the tallest panicles without any significant difference between them, while H2 gave the least.
These data are in agreement with those reported by Lilley and Fukai (1994) , Nour et al., (1994) , Prasad et al., (1990) , Marazi et al., (1993) and Fang et al., (2001 ), El-Refaee (2002 , Hefeina (2007) , Abed Elhamed (2009) , Abou khalifa (2010) and Metwally et al., (2012) . Number of spikelets x 1000, spikelets -Leaf area ratio and number of grain/panicles of some hybrid rice varieties as affected by both different dates of sowing and irrigation intervals are presented in Table ( 6) .
Data indicated that all the previously mentioned characters reached to the highest values when the tested rice varieties were cultivated in both May first and May,15 without any significant difference between them except spikelet leaf-area ratio in 2015 season which reached to the maximum value under May first only. On the other side all the preview tested traits reached to the minimum values under the third date of sowing (May, 30) . It can be easily noticed that in the same Table either irrigation every 4 days or every 8 days gave the highest values in all the previously mentioned traits without any significant difference between them. On the other hand irrigation every 12 days cased a significant reduction in all the tested traits under study. These results were hold true in the two studied seasons. These results were in agreement with that obtained by Abou khalifa (2010) and Ashouri (2012) .
As for the varietal differences, data in Table ( 6) classified that H1 produced the greatest values in all the previous traits, while H2 and H3 varieties gave the lowest values in these aspects without significant difference between them in the two studied seasons. These data are in agreement with those reported by Lilley and Fukai (1994) , Nour et al., (1994) , Prasad et al., (1990) , Marazi et al., (1993) , El-Refaee (2002) and Abed El-hamed (2009). 
Spikelets-Leaf area ratio = Spikelets formation efficincy
Grain yield and straw yield of some hybrid rice varieties as influenced by both different dates of sowing and irrigation intervals are presented in Table ( 7) .
Data demonstrated that grain yield and Straw yield were increased and reached to the highest values when the tested hybrid rice varieties were sown at May first followed by May, 15 without a significant difference between them. In contact cultivated the tested hybrids gave the lowest values in all the previously mentioned traits under the last date of sowing (May, 30) in the two seasons of study. These results were in agreement with that reported by Abou khalifa (2010) and Metwally et al., (2012) . Data in the same Table also revealed that either irrigation every 4 days or every 8 days produced the greatest grain or straw yield without any significant difference between them. On the other side irrigation every 12 days caused a significant reduction in the all the previously mentioned characters. The decrease in the grain yield and most of the yield attributes could be attributed to the insufficient water in the plant cell which cause water imbalance inside the plant and also the water shortage around the root zone which cause a decrease in the uptake in both water and nutrient elements. Also the water deficit led to the decreased in plant growth canopy consequently a decrees in photosynthesis products resulted in low filling process that cause a decrees in the weight of grain yield and most of its components.
As for the varietal differences, date in Table (7) indicated that H1 produced the greatest grain and straw yield followed by H3 and H2 which gave the lowest value in these aspects.
It can be easily observed that the most important results was the insignificant difference between irrigation every 4 and 8 days intervals in all the yield components or attributes and grain yield (Tables 4, 5 and 6). So from economic point of view using irrigation every 8 days interval with the three tested hybrid rice varieties which cultivate through the period of May first up to May, 15 was the best combination treatment to save about 984.3m 3 /ha of irrigation water without a significant reduction in the grain yield. These data are in agreement with those reported by Mahrous and Aly (1986) , El-Bershamgy et al., (1988) , Prasad et al., (1990) , Marazi et al., (1993) , Lilley and Fukai (1994) , Nour et al., (1994) , Awad (2001) and El-Reface (2002) , Hefeina (2007) and Abed El-hamed (2009) Abou khalifa (2010).
Data in Table ( 8) indicated that total water used was decreased as intervals of irrigation increased up to 12 days. These results were hold true with the three hybrids under study in the two studied seasons. It can be observed that Sk-2151 (H3) used less amount of irrigation water followed by Sk-2034 (H1), while Sk-2046 (H2) used the highest amount of total water as compared with the other two tested hybrids. The average of the two studied seasons in total water used by the three tested hybrids and water saved are presented in Table ( 9) . Data revealed that the total water used as average of the two studied seasons increased as irrigation intervals decreased up to 12 days intervals in the
